UV intensity calculations
To compare UV intensities used in our experiments with the UV intensities shown for the Archean ocean and the modern day ocean in Cockell (2000) , the irradiance (E) given in W/m 2 was converted to the photon flux (E Q F) at 254 nm in µmol photons/(m 2 *s*nm) using the following equations: 
Source of microorganisms
The photoferrotrophic strains Rhodopseudomonas palustris TIE-1 and Rhodobacter ferrooxidans SW2 are purple non-sulfur bacteria and belong to the Alphaproteobacteria. Strain TIE-1 was originally isolated from a freshwater, iron-rich mat in Woods Hole, MA, USA (Jiao et al., 2005) , and strain SW2 was isolated from a freshwater pond mud sample in Schaumburger Wald, Germany (Ehrenreich and Widdel, 1994) . Strain SW2 was originally provided by F. Widdel 
Microbial growth medium and growth conditions
For routine cultivation, strains were grown in anoxic, 22 mM bicarbonate-buffered mineral medium or low phosphate mineral medium (pH 7) with 4.4 mM or 1 mM, respectively, which were prepared anoxically (Hegler et al., 2008; Hohmann et al., 2010) , except for TIE-1, whose medium composition included a vitamin B12 solution and a modified vitamin-solution (Ehrenreich and Widdel, 1994; Jiao et al., 2005 ).
An Fe(II)-containing medium was prepared by adding a 1 M FeCl 2 stock solution to a concentration of 10 mM and filtering the medium after storage for 48 h at 4°C to remove Fe(II)
precipitates, leading to a final concentration of ~8 mM of dissolved Fe(II) for low phosphate mineral medium or ~ 4 mM for mineral medium. Photoferrotrophic strains were cultivated either with Fe(II) as electron donor or in Fe(II)-free medium with 5 mM sodium acetate or H 2 supplemented to the headspace as a H 2 /CO 2 mixture (90:10 v/v) under constant light conditions (True Light 15W/5500K) at 20°C.
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Viability methods
Optical density (OD) measurements were performed at 600 nm (SPEKOL 1300; Analytik Jena, Germany) with freshly inoculated Fe(II)-free medium and 5 mM acetate as electron donor. To determine influence of UVR on Fe(II) oxidation rates, non-irradiated and irradiated samples were used to inoculate fresh medium containing Fe(II) as the electron donor. Samples for iron quantification were then taken over different time intervals to ascertain Fe(II) oxidation rates.
Analytical methods
Iron quantification was carried out in microtiter plates with a modified spectrophotometric ferrozine assay (Stookey, 1970) , as described previously (Muehe et al., 2009) 
Scanning electron microscopy (SEM)
SEM sample preparation and imaging was conducted as described previously by (Schädler et al., 2009 ).
UV-induced DNA damage
To assess DNA damage, the relative production of cyclobutane pyrimidine dimers (CPD) was determined with an Enzyme Linked Immunosorbent Assay (ELISA), as described in (Wang et al., 2013) . Samples for DNA extraction were stored at -20°C until further processing. DNA extractions were performed with an UltraClean® DNA isolation Kit (MO BIO Laboratories, Inc., 5 USA) and concentrations and quality were determined with a NanoDrop Spectrophotometer (ND 1000, Thermo Fisher Scientific, USA). DNA extracts were diluted to an end concentration of 1 µg/mL before use in the assay.
PVC flat bottomed microtiter plates were coated with 0.04% protamine sulfate for 2 h at 37°C. 50 µL of DNA were subsequently pipetted into plate wells in triplicate and incubated at 90°C for 1.5 h to bind the DNA. The dry plate was then washed 5 times with phosphate-buffered saline with TWEEN® (PBS-T). To block free binding sites, 3% BSA was added to each well, incubated for 1 h at 37°C and washed again 5 times with PBS-T. Then 100 µL of the first antibody, an anti-thymine dimer antibody [H3] (Sigma Aldrich) specific to thymine dimers, was added and binding was enabled at 37°C for 1 h. After washing, 100 µL of the second antibody (HRP affinipure goat anti-mouse IgG; Sigma Aldrich) was added and the plate incubated at 37°C for 1 hour. The plate was then washed with PBS-T 3 times and 2 times with a citrate-phosphate buffer (pH 5). As substrate for the horse radish peroxidase (HRP), 100 µL of o-phenylene diamine (OPD) and 0.007% H 2 O 2 in citrate-phosphate buffer were added to each well and incubated for 30 min at 37°C. To stop the reaction, 50 µL of 2 M H 2 SO 4 was added to each well after 30 min. The absorbance at 490 nm was measured using a microplate reader (Multiskan™ GO, Thermo Fisher Scientific, USA) to determine the CPD photoproduct.
